>golifcJl 

viwUl fa 



^ ^ lu Li ll^i ioal /<* .1 




L^4-w* y_j '-f*-«^ oUs^itslI 

<JrU>»j j-*ai J>£ <j jvJ cl $)aiy -j 

£ ^ 

LgJ*A^— >tj. a$.l >j l>c_»-o 

1 — ijLj JV-: t L_>2>l >3 **lj 

|S 

^1 l—ft-P l t^ r 4 — **>!jjJlj 

^ jl .)_> J_» ol • ji*j> r -» 4 ;a ./?"T 

>Lxl3l (3 ol £^1 I3.& jl — hflJlj 

^ j«i « > j - o-’i j* — Si 

{.L?-*y SJjLsi- <_£l Ojjaj-jj ULc (^sSAl 
(j^ > >Ca]l 4 j~L* (j Xj>r JJJ i4jI 



lUsJiL# 

1-La jj—o 0j\ >-^11 i jJL*j! o>^ X 

ojL-siiA-l ^j_l*j l_bl^Lj« I «L*xaI 0 >31 

)l_Pr £jA {.I J -** .*^J\ 4__J _>l 

jl <(jyj ~il j i-j j-*3l ijy «*jl-l5l 

,j-S J.1 c-~jL5f 

. jl^_^ X_>- >31 JI-U3I 

<* , 

I ;L?-i Jf,\ >A-*Jl 

Ji S— ^ ; 3 CJj (j C-?xJl 

(J-Lj liLi j .. Xjjj j\ j»I_p < fiJl jljjJl 

•W?j 4*JL««P j_4 4 «;«^all i^g>l e-Lfc ^l£"" 

.0 J Aij £^>a)S ^ ^ 



->n- 




(I * a) J0*jl 0 2juL-Ji ^LwJl 



(0 1 moll lU 
joaUoIl 



be history? 

L° jjl* j ^-Xaa j* \ ^ ^ ^ j*Lp (j j 
' j ' ~4 O' L ^ J '- (_ 5 ^' SJlSCll 2 _*iiUi ojJJ 



^ij-mv f u ^ <j_, 

JLL^VI <j LiS” J*Ua 0 j p-» 

A « « ft - ^13 (^g—A-U'^ . ., Q iM XjOL-J 

(j*Dl J 3 



f*-O0j ^iUajjJl jL^^I *£' jL!U, 
(J-* • (3^' J'j—J' 4-IaIS' O' yS- 
Does the < ? ( *i*Jl ^jLi jJLa 

c history of science have a future? 



»w^txjLwv IjLa^I Liij 4 ^*^? Ij>- 

Jrd I^J < Cj > — »' U_» j»_UJl 2 — jlgJ O' 

y L*J^j A « H ^ \jjS~ f ^ 

js— ^ j Jl Jo o' — ^l— oo' 



k'-fj p-LJ' AjL^j y*3 )J\ . . jjJbM 3]a3- 



... 



Or 4 •' — J jJj 
OJ- ii c (0^“^ j>f '~2a O' 4-Iaj J_jSl 
3 ;O ali' aJ^j 0 jJ y — Ow» yy jji' 0L» 
J^" 4 _jI^J L$_lp OUj-uU ^tajj ^gjJ' 
• ^ r ^«ajy^-'y' Ojji3' ^ 

L *0 Jl#' 'j^ ; Jjjij I — LyUr y y^-J 



UJi -Wj (jiil jJ' lJ-S ji' 'j-* yfi 

j»L*' Xs^aj V •O' 3**^ j ^jjUS' 

OL^ O'j u^- ^Me- J_*U 
£-*0J j, — *il ylfs -' j -i — ±*i 

- <£ jLxJ' ^3 ^_ J j (ol ji*il 

Ji 3jj^*a« _ 0 y>S- jl t_«_j3 

Or* 3_ijSll' <<oloi-'>> y {.y- 

j^ip Ji' (i a — ^IfT J}i)j o y JuJ' 

<li^xJJ' j. JilLi y j^-lL! j'JjC-w-' J5^ i 

. Lo'j ^t-w2J V- k *''->^' 

frt-u' (Ji J5y ; iJl LA O' Jj 

- yZ**-* y£- ~ Ljj-L*- 

lij O'jJ' Oi 5 — ?-' j-s^ ^^Jjs Or* 

. !!< r >Obi o/i 

«2J SjujJajiii)) jUai'y 015" ' i\j 

^IjjJ' 2_jOJ 0^3 j 

bt Oa a ' ' 4_JL^Ai^ Oj'yK— i' ^P 

<3 Oy^'j os^-' Ov j'-s 

- J'ji "y j - O' — S’" j tZ — Alp o' j-Oj 

p 

^tjj' — j J>J. ' — Ja-j ^ 1 g_LP OUjjJ-' 

0^jj» Jfi — J_a 3 .jJjOi 20 

2-jljaj^jJ' 4_j^^oJr ' |»l_*l 4jlj3L>- (3 jA 

'ii Lap ^ 1 ^ L — - r ^Uil 

jU O' o^i' Or* OOS^ 

P 

Can the history of science ? LJijl; 



. flU« t JjS/I iOjJl t L;Up JliT 5bt ^IJj'Jfl ^ ^<yji i^j i\ji .1 (S) 

■ ' °i \ T liv ^ 1 i <5 i Ou0-i> a j-b' 4 iyi ^50 ,J (T) 

•(OOi iJUajjjji sL4i o jtjij y ycs^s juli ^ij (v> 

John Hedley Brooke : Does the History of Science have a Future, BJHS, 32 pp 1 - 20, 1 999. 
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* 

. (jycjl J 4 JU 2 JI 4 J 1 

5 p ^-*- sr >p\ — Sdl iiJ — Sd£" — '■“— "J^*j -Xj>\_*^« d-S-Si ti^ 3 

. ■■> ! ..,>> li^ll 1 *J 2 Ul^vJl Jl — o-pS/I (j ^ ji 2 -' dl ■• diju ‘Sr’d 

2obc_*-^i Ji ^ j-P « :^y» ^jyd.1 « j^d' Wili 1 ! v_Jl l /i*j 2Jjjil ad* 

01 j*-f- yiLj c JjJ c— - oL-jld3>L . . Sdlp 

Jj l_jl £-J 8J C-jl— ^ ^J—«dl sU^l_* ^jAjS S ij jAlJi« 

3-b^dl ol — y j$\ c^j i 0L*-» j^> L_*il (t-ddl £j>* 3>d 

loll IJu» ^-s j L-W H ^ddl ^'>-5' 0l» : 0) «^v^ 

fUJlnil ^ JIapI jl-w^N J-^ 3S-£ <3^ 

j «j_j jJ» j tL-JU^i j « _^dJ' — *■» 3-T y *J jii.1 oJjs 4_?w> 

a Jlif j <<^1 *»j 3> Ui JA «AP t^-dSl ^'j^' frW-i 

«*ji jAtN» J «^ jld3i»j ijj *— '-'* 

( jijiju jl ^*^4 (3 jSd3 <uL>lSol j— o - 5 ^-P'i Ji 

jU| -•■: c^di' c-d 'jJl 3 p S j jjl_— > ot jLipS ( _ 5 -l p pddil 

^p aJdd i t oIp jj «id' od_A j_L> dr 4 ^ 

c3 j «- Aa 3 tS_aJdvd\ 2 — »b>x_^3 2 — (Jj-dl cJ— li (J ^ — £. 

t*-i l ..^ L J)\ 3 1 p a-pl CjLJr l)I Cjj— ?- -L_«3 . tt—il — til ji ^ *d 

. 2 ^ ( jv~>o?' j£ 1 « ( ^ i » 3^“^^ j — ^ i ~ 4 ' — 

2Ju-*j ^U*Jl Id* i—JHjjj y.» jH — ■»-d>VSJl 

^JuSd Js>l «ii ^a-U3i Jplji — !l a — ~~l ^_-’LjUa' v il ijr-ij^ (j-& I — J^r* p—i*'"^ 

0 jA U 2 -* j*-ldl 0!jd LUili 23rl-*J> oJjJ^r 2 ^Jp jiJ—pl l3l^- (_> j>-.j t^L*Jl 

^L^vd^l $.LJioi ^5 0 _jl — *-dl 3'd->- 3s — o-^'il odJ> 

\j3l Si j 2-MA-st2j>cdl j S*.{2> d» j t3j^ ^ — ** 

2 Jjji 2 i p. 2 ;L« jlS" \ jl«W?Sj 2_v->- (J Ipd 4 — *-4aJl a-^A plj>"S 

,(f\ ‘KKK - ' ^AV) oUiJl j fjLJI V- 1 V 1 ^ 3 ^ Wj J lit-” 0U- J*ju. (^) 



-> 1 \- 




Q • °) J-uit Q IbUI ii_J| 



(O 1 m p l l s_u 

jjaUplI 



jy\ ctjj+aj viiiiJlj oL^Ljil 

fLJpj Oj-wjJj-Jrl L*. ^ 1 ^ 

Ji c^je l*i*j .Uj^t 

f <j t ® j-AO* ® JJ-^i jt-j^-Vl 

or* 4 j' — **■ <-* J'y 

dr*J c (^'“ r^' a J^--pf oil ®y* OH 

^ </*^' j ** Ji y-j*^ j'jl^ 

1 Lsisjt 0l£* <ul jlS^il ^U. 

. ^<<oLsa»L^5! (j lilpj 
ll IwLa 01 l < . * (jr a ■ j 

‘—''j ’ — ! ^il— *Jl ^1 (j ^yp \ ^Jl 

S-H= (*- ft j0— ^ Oji 0>l-rf yJl s' — «i*Jl 

4— al^^aal v— O Lar i 2~ ^ .. I ^ -»- j I J q, 

(^ C « ■Oi ^ «** 1 j^-iJl a i k> dl t*-iljl ->>-Ll 
‘jLps-Sfl j»JjL)l £i*s 

5 »j yJl Oljl oaji-1 sLoul a.. 

jlj^Jl UjLip Jb ^1 v^L-V' 

^ l*Jl ^Js- Jyjx Jl^b Ojy 

vJ»ytJ Vj tajLOaj-j iJitj Lii j iJjp 

p-fr 1 ' — dy S~^' Or^ Ms (jJl 

J‘j? * ^ o' t aSj a a. l l jt-fjLb jb^-j 
y** S’ 1—^1 -; a — a_ U . > t-ll 1 ^ i 1 ji * jJj 1 

'-f* p OJ>iJl JyJo y JsXj Cji L*Jl ja 



l) J* 4 J^" (*-^' £H j\-> j 4-o2^a>tla 
J ji i «-JbP yp y j-» iA£- ^ jjp y 

cHy y '*-y *-yj 5-U- y 

U Oj-ij (_^1 oJ* 1 Oaj . j J ■ o » ll jjtp 

(4*il ^dj'— j “ j 2 — ol 

^- > %> ^ Lj jiJ o jj j o jyaaj 

c-AJj ojj t(*> <\ Y ^ j*Ls Jl> ol y_~. 
Uj^? j^Ls c lyj^ ^^-JLp OV' ^ 

t) ^-^0 0 ^° r (“ Lp 0“^' <3 
L*^T OLT j ^ H a V 2L_^ LiU^L 
Ji \ t~ A (j 4 — «-s<3Ujl ^>^ib 

Science & Cu- :< il y } c^y • • \ 

— ^'o (* ^') Itural Diversity 

. 0) (jUi]l 

y> yS\ 1 j_a ^ 1 s 1 _lL 1 *j (j Vj 
ULjaij ^lL*Ji j*L_«J^*>Vi S_iaj yi- y>rjil 

0Ur» oUJS' JA Jo^jl j^JUJl Ou>ljJl 

Ol^i ^Jl «a 

®-La l g o ., f7 1 ^xSl JL»>^1 ^lj 

jj-P si a ) « . U ^^-J)) il 4 olisl ^vJl 

ji j*-f!T 1 - <S <■ 1 — g-> Jyrj (j\ iyjl 
k-^yi — 0?1— i j»0bs- , yi_j lj_Ji4 
si— ®-i-^ Obj tiJJi y^ajj 4^1—.^ 



oisjjl 4^1 J p-UJl iU :cr e 4j a*ll £_>- j 05U1 p^ij SJ y ol yjll LJU o-ljjOl oOa. 0 >•! 0 ) 

•f ' " ' Jl 1, /u“> ‘/— ; jJ 1 i U • /at ^ t O Ijjl 
iviiJi (j (^) 

Jean Dhombres, “On the Track of Ideas and Explanation Down the Centuries: the History of Science 
today” I pact of science on society, UNESCO (1990) No 159, p.191. 
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LuS^Jj iLaJ^ — A- o^i' 

1 t \ . 'n 0 l l ^ -~3' O' bb-Sj' A-O* (4*-A 

oOjJl>t o— 4 O^ 1 ' bprl y 444' 
a -La L^j 0-4 jP i _ ? 4l 4b>4 

jyo4' ^_P aybb> 4»y4 j bjLbiJ' 

(» j-J' 4.0 wLjjj O' '“ J * '4' 1 

Jjui ^ aj 4' Ob? '4j • '-4 j' 

^ y a ' g ^ ft ' t - 4 XJ U .4 ( 44 ' 

j_*«v4"" l^o-LaJ 4_4jiA' o' jy4' 

C y b> (* j44' £tJj' — ’ a«-'j-3 ai ' 

J* » j j-4' J-* b_*iL ^ A.J^ji! 
jLcj jlSCil y 14 b 4tO~o U yb4 

t a . ■ ari l J ^ 44 ' AJ AjjiOxi.' ‘- 4 'yb'j 

a j-4 4' aj.1 yai' o-4ft y» J-*4 4-4: 

tjlj'y Li'y_4o'j ^_sl J4-4 b» *L4 

, J_wO 4*' 

y 4 i 4 ' y~_ 4 ' ^j-^P y * U biA> y_j 
JJj£ oilpL wbijlll ^il4' ^LaJla^n {.1 jj 
J jJ 40 j4 y> Aj JjJ A jUlilj (44' £J jb 
2LC 3 lb" ^ ' O’b^oji' JOb*- y 0^' 

i_a4L4'j A A_j j j jJ^ 0*>L^flj 

(4*3' j f^Sl' 4J-' sal— ~4j 

. a4o4.' 

A—~<>-4 J $' & 44 ' — 4-* y J 

A_~‘ j6\ 't>j\ 4 *43 y44' o'y.3' £-44 



0 >^bJ' ^ yfr j-> lS 4>4 b-jib^-Jj 

OjLft ^»4 ^ . a y?l*j> oLlb CjI- 4 jJj 
O' 4j4i a-' ft Jo O' j d44 y 

O' IfJbo y yl_4^' (443 a_JIjJ' 

^tjjbli ^ a l a ^ll J4p*iJi)' A-..«a > 4 ^ ‘ P y 
0 o-b csS j 44 *^3 .bo'bbJj (*ji 4 l 
J?' o4' ^ - 0 .) o' (3 - ® v b‘ <4-020 

i(»l 4 ' AiU_-v (j ^^bbS'^j ^g_ 4 * 3 ' 

a J lX/ a-JLq-k o' — - i 4 ' Ij-A o' ^ 4 o' ^^4 
T j. A ->-?r^A 3 j 404^31 J*)b>- A_La>j 

c a i Jo' y~* aj Oj~b) («44J ^*i'j 

^ ^ < 1 b . Ufl< A— j ' — o ^ A-3^^-a A_^ ^^43 

4j_J4' — J' L5 — ^ t _ s -44i 

JjL 4' ' jii4 _j tl^jUbj^' J Cabio^' 
^ ijibp-j b ^-J>- o'j- 4 -' cJja (_j -4 

4 ' ^ ' A-L>r ' y* 0 <bo' Oj -Xj»r J ^- 13 ' i — 3 j 4 >' 

o'j4l Ov J-A2-41 Jo*-: >~A ba 

Lo'i 1 j)ij i A-J4jbJ' A_ia -' y J y44' 

4-4' AjS >Jl3 A—f-bo j j*44' ^HjbJ 

441 4^ b'j b* '4j 4 A — a\4' A ^4"^ 

j (_li^ bJl^ 4 AjU 4 A_Jbjb; Jpr 

U ^b-b^' ay- 4 ' ObbS"" 'ilj 

Ob yjj-b j44!' baj'3 

4 -' 4 ' 4 ^ 4 bj ^ (*j34' 



d y&Vii' l yJUi5' j A^-Uaii AiUill jb aU— 4i ^’5^’ (^) 



ir- 





0 * «u«Ji 



|0-J m o l l LL* 

>uL&<>J] 



£0^» * J {/■ jijo j fU- li 

«L-> jj' tj S^oJxJl 2_jUiijl j 

j* f \ ^ \ j»1_p I — j jli j 

Ljjjl j LbljuJl frU^I i 

i— fi-^4 iM Jj-S' ^ 4 j^aLdil 

£-«“^l (j 4_Uj»lilj ji-UJl £ijjlj> 

jJ-*3' O' ji j-^*i' '-La (j {.Lr I 

OlJjSPi'’ U^Jl J&j 4_pJlj 
L -H^jU op lU-Uj ‘ ^ pjl Sj^JLS 
«SUQl j ^UjJ|» JSLi il£l JI Jj: 
jJ-JJ ^-o-Uil jpo Lp 

O'-UJl |* — J aju> J Sjj—dl 4 TLc" 

J^i j Ji 4 — P 3_o jj^M 

Or 4 a -r'‘ u ^' J* (*-^' ‘ajjP^L. ! 

OV 1 oLaJl 4_JjjJl oOl-vaJlj olfLIlil 
_jl ti ^aiil jLj^VI J lJi 

*■'■4 jj-* <i J- /? 4 1 1 JJ_P 

cii~?xjl oLpjL* ji j^ajLjIp-I jl ••& L* 
(^' *— ’'j'-^-'y' jl pijUSl tpj-l 

^S- L« 4_jji J) yu (jJi 

j^J'j > , ■ l. /i il) LpL^oJI »j_pl : Liii 

Oj-iil J'O'-^ I j— L^l <j (oU- j v^ilj 

tjJ^P ^^-Lil ^ pj| JjIjIj y-O^p ^Liil 



JOLp- _ < 0 ^-*Jlj 

(*j3j01j _ LL^LJl oLOjjjl 
t^jJl J La jj-U- Ji 5 ^pLxll 
^Jfyd\j cLa^^L* LS _lp I-LaL- 0. OL-T 
^j-Jl k-ijPaj! 4 *P> ^_J [p 



J-^j 01 0 J_J^J| j[ — 5s3^I j ^ ; a I i^ll 

(J ' — OJ— ij £— waJj t J-A3j}j 

P :e- 44__» ytil « ,t 

0^ olii ‘v> *0V' s ,Lj 

Or Ji ^ ipr O^-J 4^UJ| jJLLi-l 
L^J^P 4 — S^jJl J L-j^a^/I y J al5J< 



c?l J jw^axIIj JptlJl; ^jjil LAjLj 
s-LOxJl op O' L>S^ t jj./g«ll ^ ,/?c 

l«Ay)' (_$j_c.j Lpi 0 jP>ji ^xll S—pjijl 



U*Jl till Ojj — ^ j 

. ^'^jUaJ-l 

4 w2aJ' J jl , ‘41i Lw «J^P ^g. IJ ~*- 

( ^ S ^-Lil c^ljJL (jio Lp p jjii^ 
JSv — L a pp l_4 a__4 LJli c^gsytil 

r^' J^- J 

cM Or 4 f^i' 

PJj • L*I*Jl LiLitil Jj^L 



, , 0 < ' ) 
.(■> <m/ -*U \ A -.yLiJ! cJjliAl > t i^UoLIj : ^IjJl j f _^*)l oUbi t U.I, . 4 . 

- f \ lAr t 5y>UJl jb^Ua> ^jLiU^^Uil oijji c ^ Jijij^r . a _ 

. r M <\ V (T •) bU^5 5L-L. V^-V 1 t^Sfl o- 1 ^ 1 ‘h^' J (0*JI 4i» ^ iUxlj b Ji A4-f .4 . 

• ' ' ' r ‘ ' ^ 4£-s& j pi' *U t \ijj\ j UJ yiiili j (■ jUii j^jU rAjjjuf js^ y (T ) 
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Lil) jlji JjM .9 .f 






oW 



3 — b.jbS""! ^ I g > • ^3 O^b-I — Jl j\ ~cj 

^tjjliJl oLlTj ^ j-UJl obis'* 

^ ..L^-Jl 4jj -bail j»l *S\ j 

jL -^' cr -~. — 3 Lib> <jbjJl 

(OJl £ijU) 5_^J ji i-jjji 

fl ^>rl (Ji SiL^Vb ( LbxJij 

J^ 4 t/'^— **■' 

. fUuS\ jl£s 5JUI&1 JU-P^II 
^bS/l aU_A <_ Sufi j} j*-i*il 0b^~ ISI _Y 
<jr~*i ^Jij 4 «flj5""li OjM Sb ^*J«» 4 j h 
31 *-b>-lj 5 jLlJ| Ojp ^* 1 — *S/I 3 i 4_2 j 
3M>-LJl JiVbtjl *■ - ^ * di3i j . <jd>-l 

jv-APblPl^ 4j*Jb 4-b ^bb- fj ^ fl.^ajl 
J-P I—A^aP J_jjj V £Prl^. ,^-Ip 
{{/^ 4all 9 ^S33il ^)ljua3» b)bb . . toi j ' -n 

3 obj'yi ( j^« c— ij j -b li_A 

4jl Vi 4 ^^-o-UJl j^-bll 4_JlPli oibjj 
bjb“Ljlj 44_w5rLoVJ taLk* OVI £t*vpl 
0 jijx-d ^ ^ 4_J£jLi)i 4 — ^LaiJl 

4 (^^ip L$JP fjJJ ,^1 L/ — S/I J-P 

p-$Ju J& I jLbj oV ^i^t 0 

Opt /* * b ’ I Lbf ^ Af. ijap- 1 | jj_f. 1 - ^ ^ 

U j — it «fLil s j_^li» 4_>l ^ 

OjiJai -Lj j^ip-LJl (iJLsJjl Jib cL^Jl 

3 c _3 44 pyb ol ib- j jjyb 

4 (J-** (^* I^jI— isiS^I J}« " i •* Oljl vuut 



(3 JjJ— vxjl (3 4_»baJlj jjjb-l 4J-LU, « 

I 4^— » ■ - U ~S- "H 3 aJ] 

_/ -waP (3 I (j I jj-b^lj 

j 4j>.*^Ailj k»sljl obbjj !■ 4 ■>? ^ ill 

4 oliLi5"VI j-ap J'jb- LjL*vI 

S^aUaJl 9J-J> 4_PW>I jJl 4_at»lJl J .1 J>r 
4-ialil j Jt-bjl jjte^ 4A yJ^j> 9j 
V Lx^Jp I yisbpi 4-_*io ■ t) 

• Jb^l j*-a 3 (_^ 4b 

Ji (*'-^l 7i ijisi I l-L» jL_it jJUJi' 

jj_; J _^Pr j 

<3 “Sn» ^ j-by. 

v ^aI — 4«j»_i*Jl 
4 — bLaii! 5 — j^j«xbl f-j -^ yp 3* ^1 bLxil 



lj — A 9j-X_lll C-J 



_^-l 






Vi 



• t _ i 5 ;:, "l-(!-*^l Ci^Jb Iji*^ ^ J-b ^ll 

4x3LJ| 4 — j^>_aVI ^IbajV 5jjlsP 3_J 

9 ^slxil bjjjl (3 4. «;a. j l j ^Uil 

i^^Jl ^^bL^il j^aJl jL-Juilj 

: 2_JLbi JslaJi ^Js- ji JiA\ J> j. i ^id\ j 

4-Jb-V-lb 4 — JaJj Jjl _\ 

3 (3*Jl TtJjbi J jp- 

Mb' j 4jlj •1^“ ^'^ JS| bl 

3 b^b-Ljl 9j4_3” 4 p ^<a4 

^Lg-xJl 3^- — ^ Jj*3 
‘Lb bp Oj-Stj iLSC ^Jl ^-jil 



-Uo. 




(\ * J| <U~Jl 



<J L-?r j j C 4 __a^JL*J\ do l « *> 

J! o j— j o^aJv oi j^\ y* } 

oljif j oL l5 -^’ 

0| ^ i « j^y\j>X\ oO^di' k^>r\y y 

(_£ J.rOi Lj^-AI 0 Jji Sj-Lii' «-La C-V . . fr gT 



<L — db L^JLJJj j»j-ljd' £H 
ajLiPb i j*aJ~\ j o>i jJ' <j £-*^' C->l£» 

jLil (*J-v 5 -» _/»!' <y ^Sl' Jl ^"' J^- 

4_ ; pL«j^>r'yi 4 jl j£ t2 — *L*j' oi — — lij 



"^m j\~£ ( J^r' (jr* <L_ 



-LJI, 



. ! ! C-j j -iia jl 4 j>s-?w» 

L *— i -L4 O' J-*> c£ >* ‘OV'_j 

*^>L«^'^ IL* dlj 2 L *^3 ' — ■ - S* b ; 

L>'jJl b' >h ° ; (_^ 

j Jl?4 ^JlS' ^»l — aj^l diii !? 

J'jLa^ j . '-j'-' ' <~ ■ 4 1 " flj J *sl> il— jij'i/l 
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fljTL ) 4_ijLL«j ^3*J' 

4 aJuL* (j a J_S^ i 1 aj CO jj — P j bj^rf 

<<^j^j_JJaj ^ip >iS^^ — oil 3 » 4 — ibS"” 

^1 t_P J ■■-■" 1_^_J JL^JlS' 'j_P. 4 ijLLaj 

L>l y (3 bO*“LJ' Jjb Lftj 'J-iJi J 

t 2 

3jLftI».-« Ob— iljjJ Lftibia Lba ^aJUj' 

. ^^.LbJ' oMl-£ 3 *jjSJLa 

oblij j» ^Jb«Jl oUs y n b> * ’ -*\ 

yr^j-P <>-" “j — ^ 

^jf xS^ b' bJJi jLia . lj{ — sbJ-S 

£r~J' J jbil 3 

^•1 yi-\ j*Oij_j 4_Ll ybili yf- oUbJl Jbl 
oJu j3 4jLb?^ Jj«j bf 4 j5"”L«*Ji o' ,ll pi j 

yr^‘*~ y ‘ S ' *— p LS"* b'b 4 a 4-5 y 
3-00' ^bo'*yi cy^ 1 4pb*rf? 

ol pi ^jP 4 o~g_a < J^o' — 4) (_ 5 -Jp 
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. < x >obl^l 
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5 — -o^xJl 5 — a ,Vs :U Jj La^jjU ol— 
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4 «<.jp jj-iS' i_<> t_j'-bJ'j 

jLsr^i 4~<oS!' 4jlf- 4~jyjj 
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oJUUP <L»;' oLjdj^ -Ory ( 
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j ^y-j — 

Lj«_jJ' olio _ji' ^Jp O jlo*il' f' yr| 
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j iby^' otT j—t ^L«o' a'j 
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j*" J j-* 2 - O' J '■*“* 

Ji* oULJl i jA xj t -\ j — i cij-jJ.1 (J_ji 

^^xo jil ^c— J' O' ^ «« J ' (j jj 
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«^L o ^ki'» <-* Jl»j cL-^yijlj 
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4i^ ja 4-^i t 4 m**o yil 4_;Pljj]l 4*J? ^,- 
jJLP ^ilJl 0 ji^l Lf! J y»J L»\J i-pl jj 
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^ i a ,,..~vjJi J (-#Ji 4_pljjJl j*Jp 

•«lf>y 

ol— iJjil «Ju 

jbJi£ J "jL*: — -oj lyol^" 4 j il jJl 

4_^jlii J l>‘t JolyJl 
J»ji\ J* SOi^P ji»l^ ^ 0»Uirij 
^Jp 0^|l 4-4*^ 

oJLT 01 Juu L^JlaI oLjtIo-I 4 ..ll 

lA^j\ jl— JjOP (3 »--'*i-£ 

-l-^'ji^ j l^l~£ jj J^" 

I j. j»L O' j^jJp 

4... .a. ^ j ((jl?' J>' o-L^j o' — fJ' 

. L-^JliJJ L- 4 _jL*J'j LajJ^ 

^<JjJ' o'jj' (3 oLLili S-j yd' 
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S-JL- (J jA ^^-Jl iL>l — £ ( )}\ ,J| 

(3 4 — «^L* , yi ojUjJi J j^- 

. ^O-UJj jL j jyt\ 

CU* 5 *"' — Jl { j^> t I sfflj! 

^fcl»Jl vi»l jJl (j jjj 1— • jj 

l^>r^pj (3^ — -U-l ^|jbtu.>L 

OJJ^ y A ^ C^-^LlJIj ^3UJl^ <U1 j\s ll <UtiU 
j ^waJl J**: — wul — > ( yj‘ ji-S"^ of 

^-Lii«» uLT j3 oajj <J*h 2-^U^t 
J_p- — £l£Jl *U i>-*Jr «u_4 ^J-l 

j' £j^'j U^-Lr^'j 3 

(j ^ .. /a il LJJj J>ol j 4 (JLiaJl 

j s_4,a». ^ i \yvi — „v jsn 

U^'.? ^LJl v^lj^Jl (j) 

, > - U-J 1 * 2 i ! _/J 1 3l Iji — *5* A-aAj 

S-i^". jJ !ol — pi ^_Lp ^j*>Liail Jj-Ul 

*-LU . *A*-Jl O^VVl^ ^1-^ * 1 

j-ap (j Oj-j^aJIj 0 j — w-J^J.1 01 S"" 

j5 

L* r ^ A_w«*^V»w^ *^/ 1 <Cj ^* il 9j l •^■^ -1 

JjSj-uj 4 jt-^1— «_pl ( J_S" (j Ijjlj l ? o.lp 



4 S-~^ 2_jj.il f jfi'^CL^')l 2JU-I jJ-Jj 
J^JS c/ 1 ' — (j«JjJiJl jJ-?j 
• J> £T*>1a 5 2 — Ur ^j| jj-Lj j 

c/ 3 ' j- 4 ^' ja 1 -JLa of LuJp lilj 

(U> fj*)Ul £^UJl jij^aj jJaZj (Jljj V 

<3 cOL^» (3 Oj-—>*-?j s-1— a-UJl Olj 

jp colja-iM 0L*-Sj oLjUJl JL^pf 

Je>\ l_/*Vl {j* 2j J l L yaS£ ^1 JLpf 

1 y£ <}\yi ^ t^jljJl < r ~^' Olj cA_.x«<a)l 

LjJjr jJ ; l j i is-LJl A_Jl J-waj ji 

(Ij-fc L_J j*At’ (3 C-’lji Si IJLa s . ^ a l 

• (3 aJ| Ui>rL>- JjIjJj 

Oj^l — *1! oys-1 — Jl ^ -^ . i (j) 

d^l . /?7 l S ^g-QN-LxJV **>Sl ^ 2 . ^lj. t « 

ijixJl 2 ^iaj LfJp c-*l5 ^yjl iw^aJ>l 
l-^jjl^Jj 4 — iliJrJi ULSC-il; t_->l_;jsJlj 
2jL>Jrl l J 4 2_P J^d.1 
OiU*^S il_ — i jVj 4 2 j'v S iSLiil 

Jl— «-pl (3 — ^JS J^s jUVl *—\s-ji 

1— — ^ jJlj jLiJl ojLpIj 5jL./jJlj 
La jk_JuJ j . cf^-f 2^_?- ^ t Sj ^jJlj 



: ^Ui 0^'j (^) 

- Kh. Azzam and K. Critchlow, Astudy in the Geometry of the Arch in Islamic Architecture . The Pr- 
ince of Wales Institute of Achitecture, London, 1997. 

- P. Marchant, Unity in Pattern , Astudy Guide in Traditional Geometry, the Prince of Wales Institute 
of Architecture, London, 1997. 
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- Y. Bold, Practical Arabic Mathematics: Measuring the Muqarnas by Al- Kashi, Centaurus Vol 35 
pp. 193-241 , 1992. 
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2u_-Jl ^LjI J_S~ <_$ b*Jl (j jull 

ljl_g-ar Lj j-<aP (j . ^*4 — ■*■“■*-"31 

a j b - ■ A I jA (.^Jja£-\ l. g ».»..«.* 

^ Slide Rule S-iVjSl v*bM 
3 sjuadi obu^i *, -uM 

jJmS' ^ ^<3 4—wo-l*Ji 
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Jis jl L^Jjp 1_*Ip 



• °j£~' ) Vjj^' 

:i£l> 

ijl 4j«*bal ^*^1 4 — x>Ij>aJI aJA 3 bijb>- 
^ jyjall (Jlj—Jl CS^" bj-bi j^k S-*;^ 
jl \jiJl 3<k*Jl iSj-^ bbbj 

JjSj 3 ^_i _ydl ^<J*il ii>ljJl 4 — »JjL 

^_jii jj> ibJ£b jj\3L - * 3J> b— ojjl O' 

^_> jjdl ^ *J*Jl cj|ji_Jl ^ — p 

a •:.■>& ! JiS" Jj <L -jCJL* 4_S.il ^P CL-axJlj 
3 t5— a j^abill l— uL?- 3 4Ljl£3j 

C-Jlj I «#»Ul 4 3 L-Ar !l LL3^il 

t j ^2jdl y ^g-Lp LL jjUjlj [%-fi jbb z>- 

1 paiScj jl J-* ’ J-^' Ob-P_J 

0 3'ji j\i dlSi ^ j tlfJl 0>^' 

4jj^> **o I C. jj^-ar-ajj OjjX — *i 

1 j-*-Uj (l j, — p' £— ' “ << ('“$ J " j' 1 ^“» 

. ^-Ill 1 j ; a*i ^^lil *^1 4Jb~2j3 
- M. Ilyas. Astronomy of Islamic times for the 21st 



i Cj V ) i ]a '£- j ♦— *-jJ 5 -*-a 1I o^/bU 3 

I S. 1 J-X^2~» 1 jj — x'.. t 2; 

£.bu j j— j_L^I 0 ^-LaSI ibpl _La caL-uii) 

1 *3 oN'iij ol — 

0 j-piJl ' — p-bi u^' ^ 

cpUS")) Ji« 4j^pLi]_p 3 

j tjS'Li ^ (jr^y ^ «J-^' 

j — J| J_<udlj j*-LJl lj i-j ^*l — Jrl» 

jl_4jjl « ( _)i^ - ' 4 — pLw? 

3 4 t .‘«— ," <A *^ <3 jJaSl» 

u-f Cri*^' L5-*^ «4 — 
j jlj—Sl')) cpIlS' j c^>a, jJl 

,(_$il ^ ub^-*y «jl^*Si 

o'y^l ^jip 

2 2 2^1*31 

2 «j jjt}\ ajl *h >~ i {.L—oJp I — «>j jia 

-Lujj Jl-.-o-P^I eLA 3-~*_J 

wLi^ bw"" c2 j^-JjCtll 3 

. j “C^kJL) 
3*1*31 LLj-L> 0 Ll~?-b *b 

cl\__3 j\ ^1 j~^“ 4 llI— 

<L** I LL b ^ bl^ Jl : jJ-j >JLj\ jl*d\ 

^y> 4 ->^Ia 1I 2_3^b jp 

2jbc v* 'yi .0^" — Si > 

2-JjJ-a- jj|j_Jr ( *-b»3 J 5 ^' v— -aA> bbb 

century , Mansell Publishing Ltd. London, (^) 

1989. 
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. JjSfl ^1— Sil ^j_£ 

.(U*Jl £hjL _ j oVLji 3_UM «JLfc 
oljUJl jl oIp^ jil d--*- ^ tlj— 
jC*J 5_Pjilll 3j.liiil o^Liilj 

O- y jf L— . » fT * t AjLkU aJLjjL* 

j-ij l? 3 — (L-il j* jJJl) 

• J^ JL«i J*^ 

. UJj!>U t Osiris - 

j»-UJl ^jLJ 3—. 5— * — Ur 

3 .1. . . 1 . * .-' 1 (3*tLti)l 4ji j\j\jj 

oU^jy ( jj, talopt i_JUrl oJL* tjA 
• i jf j*-UJU Is^U 5 - 
British (J*il £*jkJ JLiUa^t iUt _ 
journal for the history of sciences 

Annalsof p— JU3I ol J j>- _ 

ojJ i ^ — ^\jj jjLLj tsdence 



Revue d’histoirejJUJl ^jL" 3J* _ 

‘ des science 

' — ti \j*> o*)LjtI aJLa 

£O l -» dJii j Ljt. t( 4*Jl j^jLJ JL* 
(*-^' — > 5 — Utj 3 — j^lJl j t _. JaJt 

o j-L^?l oli 3. . .. ; ji^\ 

3_JL^I laU_pf ol j, SjlaJ 






Vj LijI^J fj^S" jX» \ iS^ lil 

j 4—14 SjLJ^Ij 4 iUj ^jJU- 

Ojj 4 cj.LJLi> / 1 :1 - 3r . .. ^ j \j ^.^ 1-*. 

• 3-wailj (iUjJ jJu> jiP US* 

(J 3 . a A n a* 0*>U£ 

« ^as* JJi» 

!jA 1-^*4 \z\f’ ^Jli> \J> j -- 

5 — *jli jJUJl £fc>jLi 3— o*>L^rl 

JJj .4 . L ., rnai JU>\ 3 .U . . - . .„.l 

o l-Sa.» -^ilj ;« . ' l { jA& I -Jua*- 

J-* «0_jj 3 *>\3~\ 

<J3 5 jy-^ oVUll 

Sr* £ ^ Vj jrJUl 3_i4 j-* 

* 0 

U--fcP LL&j j*JjL Ui( 

•i> 3--.L-J jf 3 

*— **&£ {j* <%JLSj 3aJU31 

di •jU-i'yi jj-4j c? 

<-— i*il jfi ju ^ l_jI 

jl (»LAI jL^i 1-L* oV t4 .;a;ll 

•C/.jjf ^ -W 

.LiJj*iU tlsis . 

J^A! li-AsAStlU jJt «Ml 
l *^*5 3_ ^ CjLj'V ( j 

.(e^liJl wU- US") lib jlji .1 .T : 2j^y 
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^ j * Jl 



^J- Enciclopedia Italiana 

Lj yu { J^ °j' 5 i 

. (JbJl CL^I-St 

;4_JLijJl ^ jJjtM £4jl— > 0'}b>« ^ - 

Archives for history u>A/ 

of exact sciences, Springer - Verl- 
ag, Berlin, New York 



iJ-L—jy l 7 Li/» <_Ut 

c^jjUdj 5— jl^jil 

.j» jjl L5 _^- 5 — jTJjiil IjUj 

^ 2 L^l oi_ft j 

, ljb>r 2«i 2/«tp 



4 Centaurus ^ jj ~ - 

•dP rL f^ 

4j»JjJl 4_*S"* 4_l£- 

jjyj -r^' J 5 " 

4 , Q 1 1 4 A )a *»4 d | 

j$ 2__<LSjJl ^ j_UJJ 2_. .; a , l l i_-bljirl — > 
. l^^o 1 jii j ^-J-bail 

4j» jJjJl ^tJjLxJ 4_J,l*Jl — »^Jl - 

Archives internationales ' *jj 

d’histoire des sciences, Rome 

Lftj-UiSJ j*_ Uil 4 — »Lp 4 — L#?- 

Hist- <■ - 



; Nuncius - 



Annali 4__U- Juj.u- 2* — ~J 
dell’ Istituto e Museo di Storia 



della Scienza di Firenze 

2 .HUji ^H 2 brl aJ_& tS y^~ 



f ft 

^tjjU j l ja^as^)\ - J 5 

; 4 .21 2r' l i_ jl • 4 jol*Jl 

ClL^I ol — ^ J 44 — ;-*-l*il aj^-arSHj 



2_ia4l ia_J jJj l2 jU O 



£4 jU) L*J 02-?^>» UU^J JsjKxS.. 

Museo di Storia della fj 

. Scienze 



2i_~Ji_j ^LJ ij ji - 

Studies in history and philosophy 
(_£ L-a— I science 
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